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be of interest to observe the effect of prosta-
glandins on animal and human skin, and in
tJis regard we have studied the effect of
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' PGA and PGB series have also been devel-
oped recently (8).
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PGE-1 and PGF-2a on guinea pig, rabbit,
and human cutaneous vessels.
MATERIALS AND METRODS
Sixteen guinea pigs, 6 rabbits, 8 healthy human
subjects, and 20 patients with various dermatoses
were studied in these experiments. The animal
experiments were done at the University of Illi-
nois College of Medicine. Studies in humans were
done at the University Hospital, Uppsala, Sweden.
Guinea Pig Studies
la. 15-1000 pg PGE-12 in methanol, glycerol,
mineral oil, and sterile physiologic saline, respec-
tively was applied directly to normal untreated
guinea pig ear and shaved guinea pig back. The
solvents alone were used on control sites in this
as well as all the experiments described below.
lb. 15—1000 pg PGE-1 in methanol-glycerol
(025 cc methanol, 0.75 cc glycerol) and 76 cg
PGF-2 a in glycerol was applied to skin of the
guinea pig's back and ears stripped to the glisten-
ing layer (with Scotch brand cellulose tape).
ic. 0.2—20 cg PGE-1 in sterile physiological
saline was injected intradermally into 10 sites on
the backs of each of 16 guinea pigs.
Cutaneous reactions to PGE-l in 8 guinea pigs
(5 sites on each) were compared to those elicited
by intradermally injecting histamine phosphate
0.01 rxig (1:1000 aqueous solution) and acetyl-
choline 0.1 cc (1:1000 aqueous solution).
Ten minutes after injecting PGE-1, epinephrine
chloride 0.1 mg (0.1 cc of 1:1000 aqueous solu-
tion), norepinephrine (0.1 cc of the bitartrate
0.2% in water), lidocaine HCI (1 cc of 1% aqueous
solution), and diphenhydramine HC1 2 mg (02 cc
of 1:1000 aqueous solution), were introduced into
the treated sites on the backs of 8 additional
guinea pigs.
In 4 guinea pigs, 5 sites on one side of the
back of each animal were injected with 0.01 tug
epinephrine and 10 tg PGE-1 injected into the
same sites after 10 minutes. The resulting
erythema was compared to that produced by 10
pg PGE-1 on the opposing side.
76 pg PGF-2 a in saline was injected intra-
dermally into 4 sites on the back of 4 guinea pigs.
Rabbit Studies
2a. The untreated skin of 6 rabbits' ears and
shaved backs were subjected to topical applica-
tions of P GE-i as described in la.
2b. Skin stripped to the glistening layer on the
back of 6 rabbits was subjected to applications
of PGE-i and PGF-2 a as described in lb.
2
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In 1930 Kurzrok and Lieb (1) observed
that semen had the ability to contract the
human uterus. A smooth muscle stimulating
effect of seminal vesicle fluid was later con-
firmed by Goldblatt (2) as well as by Von
Euler (3). Von Euler named the lipid-soluble
acid concentrates from sheep vesicular glands
"prostaglandin" (3). The prostaglandins are
long-chain oxygenated fatty acids which con-
tain a cyclopentane ring and have a molecular
weight of about 350 (4, 5, 6). Bergstrom and
others (4, 5) have isolated, purified, and
labeled these derivatives of prostanoic acid
(itself iiot yet isolated from natural sources)
prostaglandin El, prostaglandin E2, and
prostaglan din E3 (PGE-1, PGE-2, PGE-3).
The PGE series are dihydroxy compounds and
they inhibit human myometrium. A prosta-
glandin F series (PGF-la, PGF-2a, PGF-3a)
has also been isolated.1 The PGF series are
trihydroxy compounds which contract human
myometriurn. Since prostaglandin has been iso-
lated from human lung tissue, menstrual fluid,
sheep iris, bovine brain, thymus and pancreas,
and porcine kidney, it appears that the older
concept of an activity localized to the repro-
ductive system is probably too confined (6).
The effects of prostaglandin on reproductive
smooth muscle, respiratory smooth muscle,
intestinal smooth muscle, nervous system, con-
nective tissue, adipose tissue, and cardiovascular
system have been studied (4—8).
Bergstrdm (4, 5) and Horton (6) have re-
cently stressed the growing importance that
the prostaglandiris are assuming in human
physiology, yet little has been published about
the effect of these potent vasoactive substances
on human skin vasculature. It would, therefore,
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2c. 02—250 g PGE-1 in sterile physiological
saline was injected intradermally into sites on the
backs and ears of 6 rabbits.
76 g PGF-2a was injected into 4 sites on the
back and ear of 4 rabbits.
2d. 100—250 g PGE-1 in sterile physiologic
saline was applied to one conjunctival sac in each
of 4 rabbits. Saline was used as a control in the
opposite eye.
Human Studies
3. 1.0 and 5.0 g PGE-1 in 0.1 ml sterile physi-
ologic saline8 was injected intradermally in the
forearm of S normal control subjects and 20 pa-
tients with atopic dermatitis (5), urticaria (5), and
contact and nonspecific eczematous dermatitis
(10). The effect was compared to histamine IICI
(100 /Lg/rnl), bradykinin (1 /Lg/ml), and in some
patients also to methacholine iodide (100 gig/mi).
RESULTS
In the Guinea Pig
la. POE-i, applied to untreated or shaved
guinea pig skin in a variety of solvents and
concentrations produced no noticeable effect.
ib. 250 g POE-i applied to guinea pig skin
stripped to the glistening layer produced red-
ness and a wheal which appeared within iO
minutes and lasted 2—4 hours. In all iO animals
at least one POE-i treated site showed the
redness extending several millimeters outside
the area of stripping.
ic. Reactions to intradermal injections of
2—20 zg were similar. Less than i tg POE
gave little reaction and 0.2 g practically no
reaction. POE-i intradermally injected re-
sulted in the appearance of a 2—3 cm area of
erythema and some swelling which appeared
within 10 minutes and remained 2—4 hours
and extended beyond the area of whealing in
iOO/i60 sites tested.
iO g POE-i injected intradermally produced
a smaller wheal in guinea pig skin than did
histamine. The area of redness produced by
iO zg POE-i was approximately equal to that
produced by injecting 0.1 cc of i: i000 acetyl-
choline.
Injection of epinephrine and norepineph-
rine into a POE-i-induced reaction blanched
the erythema and flattened the wheal. Inhibi-
tion of erythema was almost complete so that it
was difficult to identify the treated areas.
Lidocaine and diphenhydramine had no effect
on the cutaneous reaction to POE-i.
3Kindly supplied by Professor Sune Bergstrom,
Karolinska Institutet, Stockholm.
Injecting epinephrine intracutaneously in the
guinea pig produced the expected blanch result-
ing from vasoconstriction. When POE-i was
injected into the blanched areas, there was
abolition of the blanch within 2—3 minutes, but
no erythema or wheal was seen to follow.
POF-2a had no effect on normal guinea pig
skin either by injection or application to
stripped skin in the dose and base used.
In the Rabbit
2a. Application of POE-i to normal rabbit
skin provided no visible reaction.
2b. Application of POE-i to stripped rabbit
skin produced some erythema and whealing but
to a much lesser degree than in the guinea pig.
The wheal flattened in iO—20 minutes and the
erythema faded in less than i hour.
2c. iOO POE-i had little effect after
intradermal injection in rabbit skin. 250 zg
produced erythema which lasted about i hour.
POF-2a had no effect on rabbit skin in the
dose used.
2d. 100—250 g PGE-i in saline produced an
erythematous, edematous conjunctiva in the
rabbit's eye in iO—15 minutes lasting about i
hour.
In the Human
3. Intradermal injection of 5 g POE-i in
saline produced a reddening of the skin of the
human forearm. After 30—60 minutes the wheal
flattened leaving an intensely red erythematous
patch with a diameter of 15—30 mm. A red
2—4 cm long streak at the site of the efferent
lymphatics was seen in 3 subjects. The erythem-
atous patch persisted for 2—10 hours (usually 5
hours). It did not itch but was tender to pres-
sure as long as it was seen. The same type of
reaction was obtained in controls and patients
with urticaria, atopic dermatitis and contact
dermatitis. When the dose was lowered to i zg
of PGE-i the reactions were less marked but
otherwise the same.
The visible effect of POE-i lasted much
longer than those of histamine, methacholine
and bradykinin which had disappeared within
one hour. In 3 of the S patients with atopic
dermatitis blanching was visible at the site of
bradykinin and methacholine injection after 30
minutes. In these patients the area injected
with POE-i became red thus giving a reaction
similar to that seen in all other subjects.
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DISCUSSION
Past Studies of PGE-1 on
Cutaneous T7asculctture
During intra-arterial administratiori of PGE-1
in a man, Bergstrom, Carison, Ekeluid, and
Oro (9) observed an intense red flush and pro-
riouriced edema developing in the injected arm,
which lasted at least one hour. Horton (10) ap-
plied weak coriceritrations of PGE-1 to a humari
blister base. He found 0.1 to 100 micrograms/cc
produced rio pairi. Horton further found that 10
tg/cc PGE-1 intradermally injected increased
permeability iri the guinea pig cutarieous vessels.
Effects of PGE-1 on Cutaneous Vessels
in our Studies
The results of our study demoristrate that
PGE-1, everi iri high coricentratiori and in a
variety of aqueous and lipid-soluble bases, does
not appear to penetrate intact skin iii guinea
pig or rabbit. Applied to the rabbit's can-
junctival sac 100—250 tg PGE in saline pro-
duced acute vasodilation and edema. Similarly,
PGE-1 produced vasodilatiori arid some edema
in scotch tape-stripped skin or if injected iri—
tradermally iri guinea pig aid mari, aiid to a
lesser degree iri the rabbit.
hi the guiriea pig, PGE-1 produced a smaller
wheal than histamine. However, the erythema
production was equal iri intensity to that pro-
duced by both histamine aM acetylcholine arid
lasted longer thari either of these latter agents.
The response to PGE-1 was not altered by
antihistamine or ariesthetic agents. This sug-
gests that the vasodilation was riot mediated
by histamitw or by axon reflex.
PGE-1 has an interesting effect ori riormal
human cutaneous vessels iri that it causes a
very prolonged erythema. Irijectiori of PGE-1
was also associated with tenderness to pressure
at the site of irijectiori. In three patients there
was an erythematous streak leadirig away from
the injected site, which may have been due to
leakage of PGE from the 'ymphatic vessels.
Patierits with urticaria, atopic dermatitis,
and other forms of dermatitis reacted in ex-
actly the same fashion as did normals. This
observation is of particular interest in the pa-
tients with atopic dermatitis. Most of the eri-
dogenous vasodilatirig substances tested iri the
past, such as acetylcholirie, histamine, serotoniri,
and bradykiniri, have either given no reactiori
or Paradoxical vasoconstriction wheri injected
into the skiri of patierits with atopic dermati-
tis. PGE-1 appears to cause the same degree
of vasodilatiori in patients with atopic derma-
titis as in normals or in patierits with other
dermatoses.
SUMMARY
The effect of prostaglandin E-1 was studied
on the cutaneous vasculature of 16 guinea pigs,
6 rabbits, 8 healthy humari subjects, arid 20
Patients with various dermatoses. Prostaglaridin
E-1 was found to be a potent vasodilator after
injection iri guinea pig and humari skin. It was
not absorbed through iritact epidermis. Pro-
staglandin E-1 in human skin results iri a pro-
longed erythema, up to 10 hours. The erythema
is blocked by norepinephrine arid epinephririe
but is unaffected by ariesthetics. Iri patients
with atopic dermatitis, prostaglaridiri E-1 ap-
pears to have a vasodilatory effect iri coritrast
to other pharmacological agerits which have
little or paradoxical effect. Prostaglandiri F-2
a in the dose tested had rio effect ori rabbit
and guinea pig skin.
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